Abstract
School use of computers and the Internet is growing. For students to be able to meet the demands of higher education or future job markets, they must be proficient in communication and information technologies. Before teachers can effectively integrate communication and information technologies into instructional settings, they must understand how students become competent users of these technologies (Carmona, 1995; Collis, 1992) . The increased school use of information and communication technology has the potential to strengthen learning and school-based instruction. To equip students with requisite skills and resources, a school-based Internet presence needs to be sustained. For educators and families of school-age children, the rapid emergence of the Internet creates both excitement and anxiety: though adolescents may be eager to explore the Internet, many parents are apprehensive about what the explorations might reveal. Clearly, much work needs to be done with regard to the delivery and use of the Internet in schools in ways that involve parents and garners their support.
Parental support is critical for the success of school use of the Internet. Many adolescents are more technologically literate and proficient users of technology than their parents. If parents are to be partners in their children's education, they must share a common base of knowledge and confidence about the ways the Internet will be used in schools.
Though parental involvement typically wanes around the time their child enters the middle grades, schools use a variety of strategies to increase parent involvement in school programs. These strategies include communicating with parents through newsletters, reports, and personal notes; family nights at school; parent handbooks; and providing a parent resource room in the school. Offering intergenerational Internet instruction adds to schools' repertoire of programs to engage parents. Coupled with many students' fascination with communication and information technologies, parents may engage in interesting and stimulating activities such as Internet instruction.
Intergenerational instruction is an innovative approach to Internet instruction that enables parent-student pairs to sit shoulder-to-shoulder while exploring educational and ethical uses of Internet technologies. This opportunity allows students and their parents to become co-learners while strengthening their relationship and the home-school connection. Intergenerational instruction benefits the schools, parents, and adolescents as they pursue Internet literacy.
The purpose of this study was to evaluate the effects of intergenerational instruction on the attitudes of young adolescent students and their parents toward the school-based use of the Internet. In this study, students and parents were co-learners in a simultaneous learning experience.
BACKGROUND
Intergenerational programs in education bring adults and children together in learning. In this study, a parent-student pair approach was used with adolescent students and their parents for Internet instruction. A strong conceptual base for such an approach is found in the literature of several fields of study. However, previous reports of empirical evidence for the actual implementation of familyenhanced learning are limited.
Educational Technology
The effectiveness of educational technology has been widely researched. Studies on computer-based instruction aggregated in a meta-analysis by Kulik and Kulik (1991) indicated that computer-based instruction results in positive student outcomes. Specific research related to the effectiveness of Internet technologies is less available because of its recent emergence; however, initial data reveal positive effects on student and teacher attitudes and student achievement (Glennan & Melmed, 1996) . Educational technology is viewed as a natural and valuable tool in learner-centered, interactive environments where students are challenged with authentic and meaningful tasks (Dwyer, 1994; Means & Olson, 1994) . In summary, existing studies for computer-based instruction and Internet technologies report positive effects on student, parent, and teacher attitudes toward computers (Collis, 1992; Davidson & Ritchie, 1994; Kulik & Kulik) .
The Internet, a powerful tool for learning, has recently become available in schools (Means & Olson, 1995 50% in 1995,65% in 1996, and 95% in 1999. Sixty-six percent of teachers reported using computers or the Internet for instruction during class time. This trend of growing Internet access appears to be continuing at present. Though Internet availability expands, many effects of school-based Internet access have yet to be reported.
Diffusion of Innovations
Reviews of diffusion efforts reveal that adoption and sustained use of innovations is dependent on a number oflocal factors, including locally situated expertise, organizational routines, and resources (Berman & McLaughlin, 1978; Dalton, 1989; Havelock, 1973; McLaughlin, 1989; Rogers, 1983) . Sashkin and Egermeier (1992) agree that local adaptation, support, and leadership must be present for dissemination of innovations and that individuals will use an innovation if it results in educational improvement (Sashkin & Egermeier) . An optimal path for innovation diffusion is one that is mobilized with grassroots support and mutually adapted when integrated into educational practice (Berman & McLaughlin; McLaughlin) .
Adoption of innovations requires including relevant stakeholders (McLaughlin, 1989) . Success depends on how the innovation is implemented by district, school, and community members (Berman & McLaughlin, 1978) . To this end, an innovation such as the Internet requires both training and support of the stakeholders.
Training that cognitively engages the participants with hands-on practice leads to increased knowledge and positive attitudes (Berman & McLaughlin, 1978; Havelock, 1973; Rogers, 1983 Rogers, , 1995 . Support for innovations increases when they are valued and meet the users' interests and needs. When parents, students, teachers, and other relevant stakeholders possess common knowledge and attitudes about an innovation, they encourage its use in both passive and active ways.
Attitude Formation
Kristiansen (1991) highlighted the crucial role of attitudes and expectations as important factors for the successful use of new information and communication technologies in education. Attitudes include cognitive, behavioral, affective, and social theoretical constructs (Bern, 1970; Olson & Zanna, 1993; Zimbardo & Leippe, 1991) . Current studies suggest that teachers' attitudes toward technology are positive (Davidson & Ritchie, 1994; Hadley & Sheingold, 1993 ; Kristiansen; U.S. Congress, Office of Technology Assessment, 1995) . Similarly, student and parent attitudes toward technology in general are very positive (Davidson & Ritchie; Kristiansen). However, little research exists concerning student and parent attitudes toward information and communication technologies. Parents with limited Internet experience may doubt their own abilities while finding their children comfortable and ready to function in a technological world (Kristiansen). Parents' low levels of expertise coupled with high levels of apprehension may foster negative attitudes. These parental attitudes may, in turn, lessen the effectiveness of school-based Internet instruction.
Intergenerational Learning
Intergenerationallearning is an emergent field of inquiry that had its early focus on literacy development (Askov, Maclay, & Bixler, 1992; Auerbach, 1989; Nickse, 1990 Nickse, , 1992 Snow & Tabors, 1996) . One intergenerationallearning study that used technology (Askov et al.) found positive effects on both parent and student attitudes. For parents, "the use of computers offers a 'face-saving' and modern way to learn to read and write" (Askov et al., p. 157) . In addition, these researchers maintain that co-instruction sends a strong message about the importance of school and education. Similarly, positive changes in the attitudes of elementary and secondary school students occur when their parents attend the computer-based, intergenerationallearning program.
Parent Involvement
Research on parent involvement in schools has examined parent participation rates at both the middle and high school levels. It has also looked at the effects of parent involvement on student achievement and student and parent attitudes. Parent involvement is a significant predictor of academic success and has a positive effect on student achievement (Chavkin & Williams, 1990; Cohen, 1994; Cotton & Wikelund, 1989; Epstein, 1995; Foster-Harrison & Peel, 1995) . Chavkin and Williams stress, "the evidence that parent involvement improves student achievement is now incontrovertible" (p. 242). Furthermore, parent involvement has similar positive effects on student and parent attitudes toward school, learning, and specific subjects (Chavkin & Williams; Cotton & Wikelund; Epstein) . Students feel more secure, work harder, and stay in school longer when parents are involved (Epstein) . Parents sense the importance of the contribution they make to their children's learning, which, in turn, improves parent self-concept (Cotton & Wikelund) . Parent involvement increases the interaction between schools and families, which leads to positive attitude change for both groups (Auerbach, 1989) .
Parent involvement in school typically declines, however, as students move from the elementary grades to middle school and high school (Cohen, 1994; Epstein, 1995; Foster-Harrison & Peel, 1995; Lewis, 1992) . Organizational sttuctures of middle and high schools tend to impede parent involvement (Cotton & Wikelund, 1989) , as do parents' schedules and time constraints (Foster-Harrison & Peel). Adolescent development characteristics themselves influence parent involvement. Students assert their independence and need for autonomy, including direct requests that their parents not come to school (Cohen; Foster-Harrison & Peel) . Nevertheless, parents participate more often when they believe the school encourages their involvement . Intergenerationallearning programs afford parents opportunities to become colearners with their adolescent children in authentic and meaningful ways.
THE STUDY
Adolescents' eagerness to use the Internet is often met with parental hesitation. Parental reluctance may be based on issues related to Internet content, their own Internet proficiency, and unfamiliarity with the Internet as an educational innovation. For example, parents are concerned about the Internet's inappropriate material of a sexual or violent nature as well as their children being harassed by unkind or harmful e-mail and bulletin board messages (National Center for Missing and Exploited Children, 1998). Some parents question the quantity and quality of information on the Internet. Parental attitudes are affected by their own use ofInternet technology at work and home. Additionally, Internet use at school is a departure from the conventional instructional practices that parents understand. When unresolved, parental concerns foster negative attitudes toward the Internet. The problem addressed in this study involves understanding how to bridge the gap between parent and student attitudes; the task is to reduce parental misgivings and maintain student enthusiasm toward using the Internet.
Research Question
The central question addressed in this study was: does the pairing of family members in Internet training make a significant difference in the outcomes of the training?
Study Design
This study was a true experiment in which 105 parent-child volunteer pairs were randomly assigned to two treatment groups. In one treatment group, Internet instruction was provided separately to parents and students. In the second treatment group, the same instruction was given to parents working in pairs with their own children.
Data and Analysis
Data for this study consisted of a demographic description of the sample and participant self-reports on 25-item surveys administered before and after the training program. The surveys for parent and students had similar items, but were worded differently to be appropriate for each family role. Both surveys are presented in Appendix A (online at www.iste.org/jrte).
Demographic data gathering and analysis included age, pupil grade, gender, ethnicity, and location of current Internet access. School and district characteristics, such as ethnicity and socioeconomic status, were also described.
Survey analysis included descriptives of item and total scale, reliabilities (alpha) of each survey, factor analysis, subscale formation, pre-and post·instruction comparisons of items and subs cales, and analysis of variance of the treatment and role variables. The factor analysis served as a confirmatory analysis and provided information for construction of subscales to better understand how components of the attitudes and cognitive self-reports fared in training and grouping. Subscales were constructed from the factor analysis by summing the two of three items with the highest factor loadings.
FINDINGS
Data for this study consisted of participant responses on a survey of attitudes and interviews about Internet usage and instruction in school and family settings. This section first reports the findings from the attitude survey and then describes what was learned from the interviews.
Survey Findings Survey Scale Statistics: Internal Reliabilities and Factor Structures
The internal reliability (Cronbach alpha) of the 25-item Internet Survey for Students was found to be 0.79; that of the Internet Survey for Parents was found to be 0.85. These values are in the range of reliabilities generally considered acceptable for research instruments.
A factor analysis revealed that the two populations had different underlying factor structures in their responses to the survey items. As shown in Table 1 , the parent survey was found to have five factors with a combination of eigenvalue more than 1.0 and explained variance greater than 5%. As shown in Table 2 , the student survey was found to have six factors with a combination of eigenvalue more than 1.0 and explained variance greater than 5%.
Pairwise Contrast of Pre-instruction Scores between Parents and Students
The surveys were administered to both the parents and students before instruction began to determine if the two groups differed significantly in their attitudes toward Internet use in schools. The parent and student pre-instruction surveys showed a statistically significant difference between the groups, t = 3.19, df = 208, P < .01. The students began with a higher scale score (more positive attitudes) than did the parents.
Pairwise Contrasts Because of the Instruction
The surveys were again administered to participants after instruction to determine if the instruction caused a statistically significant change in attitudes. Both the student and parent populations showed statistically significant increases in scaled scores: parents, t = 6.42, df = 104, P < .01; students, t = 9.74, df = 104, P < .01. This means that the instruction was effective for both groups.
Because of the multifactor complexity of both surveys, a subscale (factor) comparison was made by time (pre-instruction and post-instruction). Table 3 presents the mean differences between administration for both parent and student subscales. Parents showed a statistically significant increase on four of the five subscales; students showed a statistically significant increase on four of their six subscales. This means that the training enhanced most but not all attitude factors.
Pairwise Contrast Because of Treatment Group
The difference in parent post-instruction scores between treatment groups was found to be statistically significant, t = 2.74, df= 103, P < .01, though the corresponding scores for students according to treatment were not found to be significantly different, t = 1.11, df= 103,p = .27. This means that parents who received training with their children experienced more positive change in their attitudes toward Internet use than parents trained separately. Because of the multifactor complexity of both surveys, a subscale (factor) comparison was made by treatment (separate or in pairs). Table 4 presents the mean difference between administrations for both parent and student subscales. Parents showed a statistically significant increase on two of the five subscales; students showed a statistically significant increase on none of their six subscales. This means that the paired instruction made a difference for parents on some attitude factors but made no difference for the students.
Multiple Classification of Analysis
The survey results were analyzed by subgroup means to determine if the role in the family (parent or child) and the effect of the treatment (separate or in pairs) made a difference in post-instruction attitudes about Internet use in school. Table 5 shows the mean total scale scores on the post-instruction use of the two attitude surveys. These scores were adjusted using pre-instruction scores as a covariate because of the statistically significant differences of student and 2) .73 All students need to know how to use the Internet. (3) Factor 2 (eigenvalue = 2.70; explained variance = 10.8%)
The Internet helps students feel confident and benefit from information .
. 77 The Internet helps students to feel confident in research. (15) .73 The Internet helps students to feel confident in communication. (16) .72 Students benefit from the information on the Internet. (17) Factor 3 (eigenvalue = 2.27; explained variance = 9.1 %)
I am a skilled, knowledgeable user and comfortable with my child . .73 Teachers adequately supervise students. (22) parent pre-instruction attitudes. Table 5 presents the group values by role and treatment, the analysis of variance, and beta (explained variance) of scores adjusted for independent variables and covariate. The combined variables explained 33.0% of the observed variance in post-instruction survey scores. This amount of explained variance is generally considered important information for an educational study.
Summary of Findings Derived from Survey Analyses
Survey findings were derived from several analyses. Reliability estimates for the parent and student survey results were sufficient, as evidenced by Cronbach alpha levels. Factor analyses identified a number of underlying factors, five for Factor 2 (eigenvalue = 3.17; explained variance = 12.7%) The Internet has value, and I am comfortable using it with my parents .
. 74 Students need to know how to use the Internet. (3) .64 I am comfortable working with my parents. (13) .56 I like using the Internet. (9) Factor 3 (eigenvalue = 1.75; explained variance = 7.0%) Internet training is important for teachers, students, and parents . . 75 When students use the Internet, they miss learning basic skills. (6) .71 It is better to use books than the Internet to find information. (5) Factor 6 (eigenvalue = 1.31; explained variance = 5.2%) I am a skilled user, and I know enough to help my parent .
. 78 I am a skilled user of the Internet. (10) .75 I know enough about the Internet to help my parent. (11) parents and six for students, which explained the variance observed in the 25-item attitude surveys. These underlying factors were used for pairwise contrast and multiple classification analyses. Pre-instruction scores of the parents and students revealed that the initial attitudes of the participants were different. Consequently, scaled scores were used in the subsequent analyses. The scaled scores indicated that Internet instruction was effective for both parents and stu- dents. Though scaled scores revealed that parents preferred family pairing, no preference in treatment was evidenced for students. Comparisons of group means showed a statistical difference in parent and student post instruction mean scores and significant two-way interaction between family role and treatment. A positive relationship between role and treatment variables was found, which accounted for 33% of the observed variance in the scaled scores on the attitude surveys.
Interview Findings
Interview data revealed that Internet instruction had a positive effect on student use of the Internet and the level of family involvement in the school.
The tangible outcome ofInternet instruction for adolescents in both training conditions was the privilege ofInternet access at school. All interviewed students reported Internet use during the instructional day, with 50% reporting daily use. Importantly; 70% of the students indicated they were more comfortable using the Internet at school than at other locations, even though 50% of the students had access to the Internet outside school. As evidenced by the ma- jority of student responses, the Internet was used primarily for schoolwork. Specifically, students noted using the Internet to find information or pictures and to explore Web sites, and they were able to name specific search engines that assisted their research efforts. Students used the Internet less often for entertainment, with only 25% reporting recreational use more than once a week. Overall, adolescents reported their experiences with the Internet to be frequent, informative, and positive. The Internet instruction program also positively affected family involvement. After instruction, 25% of the parents interviewed reported being more involved with the school. Though family involvement increased for only 25%, the majority of both parents and teachers stated that a high level of parent involvement already existed at the school. Notably, every parent arranged his or her schedule to participate in the Internet instruction program. In addition, 40% of the teachers and 25% of the parents reported using the Internet to communicate about student performance and school programs. Importantly, parents indicated their willingness to visit the school when invited. A major effect of Inter- net instruction on family involvement was that parents declared they felt more comfortable at school.
DISCUSSION
The Internet instruction approach that was the focus of this study was effective in increasing positive attitudes of students and their parents toward the Internet in schools. This finding is important because it endorses the use and benefits ofInternet-enhanced instruction in the schools. It also corroborates the findings of Collis (1992) , who found strong support for the school-based use of telecommunications. Additionally, it confirms a Rand study (Glennan & Melmed, 1996) that reported that the use of information technologies in schools improved student attitude and engagement.
A central finding of this study was that the paired instruction made a difference for the parents overall, in particular for confidence factors. Beforehand, one parent said, "I worry about hurtful, inappropriate, and risks ofInternet use." It is important that parents experience firsthand the essential skills and attitudes of school-based Internet use. Parents benefit from the interaction with their children in developing confidence in both competence and responsibility. Secondhand or virtual reassurance is not as effective as immediate experience. This is critical, because parents are more likely to support innovative programs when their confidence is high. This is particularly true in the protection of minors.
The strong positive effect of training parents is key to subsequent student growth. As described by Cotton and Wikelund (1989) , parent involvement, such as active support of subject matter and participation in school-based activities, results in greater student achievement. In this study, though the effect of pair instruction on students was not statistically significant, the indirect benefit of parent-student approach was realized.
One particular significant subscale increase was of special interest to educators. The subscale, "in this school, teachers use the Internet well," was not directly observed by parents; however, their attitudes increased in a positive direction. This is important for educators who are interested in fostering support of public schools and their programs.
In the subscale analysis for change in attitude by time, one parent subscale and two student subscales did not show statistically significant change. The parent ("the Internet helps students to feel confident and benefit from information") and student ("the Internet helps students to feel confident") subs cales may not have increased because each referred to behaviors and results that would have been subsequent to this study. The other student subscale ("Internet training is important for teachers, students, and parents") includes a reference to teacher training that the students did not experience.
The surveys used in this study established their utility and defensibility for better understanding Internet instruction in middle schools. Nevertheless, the subsequent factor analysis suggests that two briefer, more focused sets of items and audience-specific forms would target pertinent issues more directly.
Importantly, this study revealed that using parent-student pairs for Internet instruction helped diminish the difference between parent and student attitudes toward Internet use in schools. As an emerging field of inquiry, further research is needed to explore and substantiate the use of this intergenerational approach for Internet instruction or other innovative programs in public schools.
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